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a single source for talent. Although workshop participants did not analyze the issue explicitly, a number of comments pointed to the variety of ways in which people have entered computing fields indirectly or at later points in their careers (see, for example, "Experienced Workers," below). Thus, they pointed to the importance of "in-migration" or transfers as a historic source of supply, although their comments about rising skill requirements suggested that opportunities for in-migration might diminish over time or at least involve more formal education or training as formal programs producing computer science graduates continue to diffuse through the higher education system.
Encouraging Student Interest
Workshop participants expressed strong concern that the number of young people preparing for computing professional jobs is inadequate. To a limited extent, the field may be suffering from a tarnished image: a positive image is fundamental to attracting and retaining talented people in the computing professions. Although these occupations as a group are perceived to be in strong demand and to be well paid, workshop participants suggested that the work of computing professionals may be poorly understood. Moreover, the value of some subspecialties may be underappreciated, even within computer technology firms or academic computer science departments. Participants from industry observed that companies may compartmentalize computing professional activities, limiting apparent advancement opportunities (although some companies offer strong technical-professional career paths). Participants from academia noted that work on large complex systems, which is of special value to industry, typically does not fit well with academic reward structures and advancement opportunities. As a result of these conditions, talented people may choose alternatives to professional computing careers.
The problem of attracting students to computing professions was discussed by workshop participants in the context of the more general problems of declining interest in scientific and engineering fields of study and weak preparation in math and science in the kindergarten through high-school period. This point was made by Tora Bikson, who referenced her research on career opportunities:6
[P]eople in corporations, . . . foresee a very short supply of computer scientists and engineers ... in the United States, especially, ... 5 to 10 years out, and their perception is that this is so because stu-hat we are seeing is ... every level shifting up, and there is not a large bunch of low-skill jobs at the bottom level."
